





TECHNIQUE 





FEBRUARY 1956 


Series Il, Volume 4, Number 1 


IN THIS ISSUE 


PHoTrocrarny AS THE TecHNIcaL Eprror Sees It Cunstian K. ARNOLD 


Tue Orricat AND PHotrocrarnic CHARACTERISTICS OF THE 
PHoTron MACHINE R. A. Hiconnet, L. Moyvroup, anp L. Rosenstum 


4 Simpuormp Metuop ror Removinc One EMULSION OF A 
Dovusie-Coatep X-Ray Fum R. Goipen 


ApPLICATIONS OF Muutiece Imace PHoTrocrarHy IN THE 
Time-Motion ANAL Ysis OF HUMAN MovemMent 
Frank Prence Jones ano D. N. O'Connens 


A Mecuanicat Denypraror ror Dayinc Fum Warren R. Postuumus 


Exposure wirn Portraste Evecrronic Fiasn 
Units Joun Denes anp Ronato Karey 


See D Barreniwes As A Power Source ror E_ecrnonn 
FLAsn Gronce M. Wanp 


Tue EXAMINATION OF Some Microscore Sines sy Use or 
SCHLIEREN AND SHADOWGRAPH TECHNIQUES 
D. S. Scuwanz, F. Tuoanton, L. M. Somens ann W. C. Lenz 






CHNICAL QUARTERLY 
FICIAL PUBLICATION 


f ae eee oe ee 


2 ee ee ee ee ee ee ee | 


Editorial Correspondence 


To the Members of 
our readers has called attention to recent advertis< The Technical Division 
Contaflex cameras, Model Il, which mention th 
ASA photoelectric exposure meter Some skepti In considering proposals and ballots contained in 
expressed that the meter performance really comes up the special issue of the Technical Division News Letter 
quirements specitied if American Standard Crenecra! being mailed by headquart rs, if should he understood 
Photographic Exposure Meters (Photoelectric type that, in accordance with the Society's Constitution and 
26 -1948 By-Laws, any action taken will be that of individual 
Pp rhaf s others have had the same reaction. in which case vou members 
might wish to give us a letter dealing with the subject chat we The Technical Division and the official Society publica 
an publish for the information and education of our profes tion, Pworocraapmic Science anp Tecunique, both 
sonal f adershiy l am sur that the Zeiss organization has in nam and activitics, af part and parcel of PSA 
good, sound reasons for making such a claim and it seems They will be continued regardless of the decision of th 
appropriate to bring those reasons to the attention of th individual members of the Technical Divisior 
nical people concert d with photography in this country 


December 29, 1955 M. M. Purorey, President 
Paut AaNoLp 


ly to your letter we take pleasure in informing you Alpha 101 and Alpha 102 The first produces an extremely 

the Zeiss-Ikon factory in Western Germany has repeatedly hard, cough and rigid plastic product with outstanding resist 

assured us that their exposure meters conform to the ASA norm ance toa broad group of industrial chemicals The second type 

73826-1948 The exposure meters buile for distribution is modified to provide notched impact resistance unequalled by 

n the United States are calibrated in DIN and ASA values any other thermoplastic martcrial, according to the literature, 
H. THoaticnen which is available on request 


Carl Zeiss, Inc 


New York, N. | ELECTRONIC FLASHTUBE DATA 


PLASTIC PIPE AND FITTINGS Kemlite Laboratories of 1819 West Grand Avenuc, Chicago 

‘ 22, Illinois have issued a bulletin giving specification data on 

Bulletins available from Alpha Plastics, Inc. of 15 North ionizing, electronic flashtubes for photographic, stroboscopi 
held Road, West Orange, N. J. give detailed reference informa ultraviolet and infrared applications. Both flashtubes and 
tion for the proper selection of their line of unplasticized, rigid _flashtube-reflector combinations for photography, used with 


polyviny! chloride pipe and fittings [wo types are described, cither 240 or 30 vole power sources, arc included 
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PHOTOGRAPHY AS THE TECHNICAL EDITOR SEES IT 


Christian K. Arnold* 


A TECHNICAL REPORT is a complicated form of com 


munication Perhaps no other one actively combines 
These clements 
, mathematics, 


Oo many different clements include 
along with numbers and symbols 
color, typography, 


Ic is the editor's 


words 
tables harts, diagrams, arrang< 
ment (or layout and photographs 
jot to blend these clements into aA homogencous whole, 
the prime virtues of which arc accuracy, Clarity, unity 

conciseness, and interest, perhaps in that order 
There is no fixed recipe for this blending, since cach 
reporting job is uniquc Nor are all che elements used 
in every report However, when a needed clement is 
missing, there is no adequate way to compensate for its 
absenc« [he editor has a large measure of control over 
most of che works He can 
" 


onstruct or reconstruct the tables, and 


clements with which he 
rewrite the text 
ontrol color and layout within the framework of th 
available facilities. He is, however, likely to run into 
trouble with photographs, simply because the equip 


ment he needs to show by means of a picture was prol 


Fig. 1. A subject made dificult to photograph by its 
size, complexity, and the limited number of available 
camera locations To the careful observer, the stairs 
give a good indication of size 


* Ordna 


1956 
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Fig. 2. A more informative view of the Garfield 
Thomas Water Tunnel of the Ordnance Research Lab 
oratory The addition of the man on the stairs gives an 
immediately apparent indication of the size of the in- 
stallation 


ably torn down, modified, or shipped elsewhere long 
before the report was written. Even if the equipment 
is saull aroun 1, there is seldom time to dust it off, reas 

make an exposure, develop the negative, and 
print the picture Editing and printing the report are 
the last step of a project that has been running perhaps 
for years, and the scientist can rarely understand why 
submission to the editorial staff of the data he has 
collected is not synonymous with distribution. Con 
process can seldom tolerate 
if the editor wants to keep his 


semble it 


sequently, the editorial 


te ays not, at any ratc, 
iol 

The editor, then, must rely completely on the photog 
rapher for the pictures he so desperately needs. How 
can the photographer make certain that adequate pi 
tures arc when they are needed? The advice 
of the technical editor can be summed up in one sen 
tence take lots of pictures, make sure they satisfy the 
requirements of sound exposition, and file them so they 


available 


an be found 
Of course, the editor expects top mechanical quality, 
just as he expects perfection in the mechanical details 





Fig. 3. Without the dimension block, this model 
might be mistaken for a full-sized torpedo. The spot- 
light was used for emphasis. However, such lighting 
makes it almost impossible to crop the picture and 
produces shadows that might be undesirable in some 
applications 


of grammar, spelling, punctuation, and the like The 
disappointed in this expectation 


Almost without exception, photographers are extremely 


editor is clk om 
meticulous with their lighting, exposure times, devel 
oping procedures, and other mechanical details. The 
prints they deliver to the editorial office are uniformly 
photographi The chief dif 
are that not enough picture » are taken, thos 
taken often fail to and all too 
often they found when they are needed 


excellent im quality 
ficulcse 
that af communicat 


cannot be 


The Role of the Technical Photographer 


To satisfy the first of these requirements, the photog 
rapher in a research and development organization must 
want to take pictures, just as the editor must want to 
write and publish, and he must know what's going on 
im the organization 
his studio for job orders to 
won t At least 


He cannot meet this requirement 
by waiting if 
They 


cnegineccr i 


Come in 
numbers An 
| 


nerosscd 


not im sufficient 


understandably, almost always so 
in the work itself chat he ts apt to forget about ordering 


picture of his test setup. Of course, after the experi 


ment is wrapped up in a neat development, a photograph 
And the editor 
those 


schemat 


will ordered will have to resort to 


some of much-maligned 


flat 


at least 10,000 words or 
a dull lrawing to describe the equip 
ment used in obtaining the data that made the develop 


If, however, the photographer had sug 


ment poses le 


gested taking a picture of the setup earlier, the enginect 
would have been glad to 
Ie might be 


all of duty 


ooperat 
argued that this sort of thing ts 
P rhape it is But the 


all of duty when he 


going 
engi 
returns to 


heyond che 
neer is going beyond th 
the laboratory im the evening to conduct some col 
funded under the 


editor is going he vond the 


lateral research that couldn't be con 
call of duty 


when he suggests the matertal would make a good articlk 


tract, and the 


and helps the engineer to write it The important thing 
is that the photographer is che member of the 
research team whose primary responsibility is the photo 
work of the 
cllence, 


only 


locumentation of the 
than t 


Even 
it should be his pride 


graphi team 


mor hnical ex 


that the work of the organization is recorded in px 
tures as completely as possible. His must be more than 
a Passive service function; he lynamic force 
in getting pictures taken 

To serve dynamically in this way, the photographer 
has to know what's going on 


must be a 


This does not mean he 
must be a scientist or an engineer, but it does mean he 
must be curious and alert. Almost everyone likes to 
talk about his own work, even the scientist. With the 
possible exception of the pay clerk and certain adminis 
trative officials, the photographer should probably be 
the most widely known and recognized person in the 
organization. One very successful technical photog 
rapher devised a special kit so that he could carry 
enough equipment with him to take pictures during 
fairly regular “‘social”’ tours through the laboratories 

If this makes the photographer in a research and 
development laboratory sound like a combination of 
press photographer, newspaperman, publicist, amatcur 
scientist, and general snoop, I have no objection. The 
picture that is not taken today cannot be used tn a report 
to be written next summer. And only the photographer 


Fig. 4. Especial care must be taken to make exploded 
views clear and interesting. Here the dimension block 
does not give as good an indication of size as would a 
ruler placed along the length of the composition. 
Also, a complementing long line here would better 
compositionally than is a square, black block 


has a primary interest in the taking of pictures. It 1s 
far better to err on the side of taking too many pictures 
than to end up with an incompletely documented proj 
ect report 


Technical Pictures Must Communicate 


The pictures the photographer takes must, above all 
else, communicate. Success in this requirement depends 
basically, I chink, on an attitude ora point of view. The 
photographer must look on his pictures as graphy 
expositional paragraphs rather than as (1) works of art 
or (2) routine service assignments. He must shift his 
ety attention from exposure times, types of cameras, 
enses, lighting, etc., to what he is photographing and 
why he photographs it. Mechanical excellence 1s impor 
tant, but the skill to secure it should be so well implanted 
that the photographer can concentrate on the more dif 
ficult problem of exposition 
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Again, to satisfy this requirement, the photographer 
must be a dynamic force in the organization. When a 
scientist brings a piece of equipment to the studio to 
have a picture taken, he will seldom tell the photog- 
rapher anything about it, not, at least, unless he ts 
ied The regular record-type picture will probably 
satisfy him, since the communications job here ts practi 
cally nil. The scientist already knows all about the 
equipment. But the readers of the report in which the 
picture will appear know nothing about it. The 
pe can perform a real service for the scientist 
»y finding out all about the apparatus—-what it is sup 
posed to do, what is important about it, how it differs 
trom others of its type--and then doing his best to show 
these things in photographs. The more of these things 
shown in the pictures, the better the final report will be 
Don't just shoot; shoot to say something, even if you 
must listen to an hour's lecture to find out what to say 
The most beautiful combination possible of a given 
group of words is absolutely useless unless the words are 
arranged in a meaningful sequence 


Indications of Scale Are Needed 


There are some points in this area upon which specifi 
suggestions can be made Accuracy, for instance, dix 
tates that some indication of size be included in almost 
every picture The editor can tell the what 
the size is, but such an indication ts not nearly as signifi 
cant as one given right in the picture. The size of the 
subject, the degree of accuracy desired, and the intended 
selection of the reference For small 

wrist watch, pencil, cigarette—any 
used for a 


re ader 


use govern the 

objects, a hand, 
number of small familiar objects-can be 
dramatic indication, and the photographer should select 
the item carefully to make the proper associations and 
connotations with the ol ject photographed For grcatcr 
accuracy, blocks on which dimensions are 
clearly marked are indispensable Ic is often desirable 
for these scales to be transparent so that details of the 
For larger objects, people can 
An awkward or unnatu 


rule 5 and 


object are not obs« uré { 
be used, but only with caution 


Photographs employing people can be made 
in the shops. The poses are not natural working posi- 
tions, but they look natural and help to make a pleasing 
composition A canvas curtain or screen could have 
eliminated some of the background, although it is not 
particularly disturbing here. The workbench under 
the machinery could have been cleaned up some 
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rally stiff pose of a person can make a laughing matter 
of the most serious research project. The editor, like 
the playwright, cannot risk a snicker in the middle of 
a serious production. And, Please, no Cheesecake! 

Accuracy (and common courtesy to the reader) also 
dictates that all dials, numbering, and lettering be 
made legible, if it is at all possible to do so. This re 
quirement may be unimportant, or even detrimental, to 
the picture as a work of art; but the readers of a technical 
report are interested in facts, and those legends and num 
bers are facts, often very important ones. Related to 
this matter is the size of the picture. It should always 
be at least as large as it will be in reproduction. It 1s 
better if it is 1'/, times reproduction size. It is often 
helpful, also, for the photographer to take the trouble 
to preserve texture. Such preservation reduces the 
number of words needed and adds accuracy and clarity 
to your print. Special techniques have been devised 
for bringing out a wide variety of surface finishes, and 
the photographer should be adept at using these 


Selection for Emphasis 


Clarity dictates that the picture contain no more than 
one idea. The paragraph that divides the reader's 
attention between two or more topics is a disservice to 
communication; so is the picture with multiple empha 
sis. As with tables, it is usually better to use two sim 
ple, clearly understandable pictures than a single con 

A lack of emphasis, in photography as well 
as writing, is just as badd as multiple emphasis, simply 
because it gives the reader no help in interpreting the 
material and results in a dull report 

To achieve these virtues in technical photographs, the 
compositions will have to be deliberately arranged, just 
as the writer must deliberately arrange the material of 
his paragraph, not simply to include everything that ts 
pertinent and exclude everything that is not, but also 
to make the Careful 
attention to the rules of composition ts even more impor 
tant in a technical photograph than it is in one intended 
solely for pictorial purposes 

Because the COM position must be controlle d so closely > 
it is probably best to photograph as many subjects as 
ossible in the studio where the photographer can uti 
ize all the principles of good table-top photography 
Photogray h against a non textured, contrasting hack 
ground. Excellent effects can be obtained under certain 
conditions with shadowless shots with no backgrounds 


fused one 


best possible use of emphasis 


Especial attention should be given to exploded views 
to make certain that they are clear, not to the scientist, 
but to the photographer, as the reader's representative 
If the photograph must be made in the field or the 
laboratory lo « verything possible to keep the pictures 
uncluttered. Remove ‘‘glitch’’ from the 
wheel unrelated or otherwise unnecessary equipment out 
range, and simplify vee he 
One photographer has added a gray canvas 
curtain to his ‘traveling bag This canvas, which is 
draped over machinery or held by workmen to block 
out all sorts of jarring details, has proved invaluable 
Others have used cardboard 
they are harder to carry around 


foreground, 


of camera s insotar as 


possil le 


screens successfully, but 





Fig. 6. A technical photograph does not have to be 
dull. If printed forms must be shown, this method is 
more pleasing and tells more than a straight-on render 
ing of them 


exhortations to add peo} le to 
pictures for hnical editors, I believe 
lo not think this 1s a good practice generally. People 
laboratories are not par 
and an unforcunat can kill 
Most scientists and engineers do 
for aleering their normal 
and these positions often do not fit 


Despite frequent 


interest most t 


who work around research 
ticularly good actors 
the he sf oft 


not understand the ne 


pos 
pictures 
essity 
working positions, 
into the over-all composition pleasingly or functionally. 

Above all else. do not fall into the sloppy habit of 
ounting on ground-glass art or cropping to clean uy 
No amount of art work can make a good pix 
Besides, art work is expensive 
consuming A need for cropping 
result in a print so small that important 


picture 
ture out of a bad print 
and time CxXCCSSIVE 
might casily 
letail lose in the 


will be consequent enlarging 


Introduction of Labels 


Som as to ask che photog 


rapher to place arrows, labels, and the like on the equip 


organizations go $0 tat 


ment to indicate flow lines and to identify components 


This practice obviates the necessity for overlays and 
reduc the art work to almost nothing. However, 1f 
these signs ar carefully 
placed, they detract considerably from what might other- 
picture If 


satisfactory lictle 
1s realized If 


not professionally done and 


j 
necn A 


take n 


cither 


omplet ly adequate 
to make 
time of 


it is probably hest to rely on art 


wise hav 
enough care 1s signs 


if any saving in money 


facilities are available 

work rather than to use such signs 

lear it should 
accrue to the 
also inter thing 
that form an integral part of 
thing 
Why? 


and the degre c 


A technical report must be accurate and 


be concise and coherent: extra benefits 


organization if it ts sting The same 
is true of the photographs 
the report 
that which interests me 
Well 


of imagination and insight with which che 
certainly three of the more important cle 


Interest of ourse is a relative 
may bore you to death 
subject matter, technical quality 
subject ts 
handled are 
ments that control interest 


Toa 


have 4 


ertain extent, the photographer and the editor 
audience At least, it can be safely 
assumed that the readers are initially interested in the 
subject matter, but this interest may be dissipated amaz 


captive 


6 


ingly fase The editor (and the organization) wants 
desperately not simply to hold this imitial interest but 
also to increase it. Since this reader is primarily seck 
ing information, accuracy and clarity in Poth prose and 
pictures are necessary to prevent him from throwing the 
report aside in disgust; mechanical excellence in handling 
the material is required for holding his interest; and the 
extra benefits derived from imaginative treatment may 
well increase it 

Perhaps some people could never become interested in 
A picture ota process ora piece ot machinery, but it 
hardly follows that those who are interested in the 
equipment are incapable of responding to beauty. A 
machine must perform the job for which it was designed; 
sales will be larger, however, if ict is also a beautiful 
piece of furniture. Pictures must be functional; they 
should also be artistic. Good composition ts as pleasing 
and effective in a picture which appears in a technical 
report as it is in one hung in a gallery 

A final word: please, no gag shots. The reader of 
the technical report has a sense of humor, quite possibly 
a boisterous one. But burlesque can casily cause him 
to suspect the seriousness with which the work he is 
reading about was carried out 


Cataloging and Filing 


Finally, file, catalog, and index the pictures so that 
they can be found. If the photographs taken today can 
not be located six months, a year, or longer from now, 
the photographer is wasting his time and the organiza 
tions money. In fact, it should be possible to find the 
picture even if everyone concerned has forgotten that 
such a picture was taken or if the only person who ever 
knew anything abou: it has long since been pirated by 
a rival organization. 

The operating procedure of the organization will 
but some things 


largely determine the best system to use, 
a negative file 


can be said generally. Keep a print fil 
is almost always imadequate. Dates, project 
numbers, and the like are far more than 
exposure data and other details of the photographic pro 
ess of the picture taking Actually, such details as 
exposure data are really important only to you and other 
The easier it is to find a picture, the 
He needs them, but he 


names, 
important 


photographers 
etter the editor will like it 
annot use them if they are lost in a negative file 

The greatest single faule with technical writing is 
that the engineer or scientist is likely to forget all about 


the reader and write only for himself This simplifies 
the writing job but does not contribute to the effective 
ness of the report The same thing is true of the tech 
nical photographer Alchough he keeps the object he 
is photographing in focus, he forgets that he must also 
keep the reader in focus. Perhaps it would help if he 
would remember that, in final analysis, it is the reader 
who ts paying his salary 
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OPTICAL AND PHOTOGRAPHIC CHARACTERISTICS 
OF THE PHOTON MACHINE 


R. A. Higonnet, L. Moyroud, and L. Rosenblum” 


SUMMARY 


acl 


matcriais tr 


he phot grap ar 
ing desires tyi 
{f spa g designs 


A HIGH-SPEED Ctype-composing machine, the Higon 


net-Moyroud or the Puoton, photo-composition equip 
ment, produces in positive form, on film, printed matter 


which can 
arts reproduction 
the photo-offset prey 
photoengraving, by the 
processes known to the printing industry Che 
pal features of the Photon machine are simplicity of 
finished product, and 


immediately and easily be used for graph 
mang 4p" oy eno ant may be by 


yy the 
gravure 


ctterpress process Via 
or by any other of the 
princi 


operation, high quality of che 
extreme versatility 

The particular advantages of photocomposition overt 
hot metal and other forms of setting type are speed 
accuracy, versatility, light weight of the 
material and compatibility with other processes of print 
example, is a maximum of cight 

This ts equivalent to 80 words 

per hour The 
information input 


’ 


COM DOs ! 
I 


ing The speed, for 
characters per second 
14,00 
Figure on 


xr minute, ofr printer s cms 
onsists of an 
standard typewriter 


an electro-mechanical computer 


HOTON 


system, which ts a unit and a 
group of push buttons, 
which performs ail the necessary spacing 
most of which have, heretofore, been done manually by 
and a photographic unit 

Puoron machine, the operator first 


length, 


‘ om putations 


the typesetter 

To set type on th 
pre-sclects the type face style, type size, lin 
spacing between lines, and copy arrangement by pushing 
the appropriate buttons on the consoles to the right and 
left of thi He then commences typing in th 


ordinary | | 


typewrit f 


manner As matcrial a 
ot the 


writer and thus a 


is being compos 
proof copy appears or paper placed in the type 
llows the operator to check for errors 
ction mechanisms so that any 


but before the line ts 


The machine contains corr 


| 


errors detected after keyboarding 


put on film, may be corrects ! 
Nor 


margins are made flush 


The automatic copy arrangements possible ar 
mal Justification in which the 
left and flush right by modifying the space between words 
and sometimes between letters as well; Flush or ‘‘Quad 
Left, uneven right margins as in typewritten copy; Flush 

Right margins; Centered 
part of cach line flush kk fe and part flush 
right with large and varying amounts between (th 
remaining space may blank or filled 


or “Quad uneven left 


Leaders 


cither be with a 


* Mr < lun associated with Photor It { Cat 
Massa Higonnet and Mr Moyroud ar 
Arts R } ndatior / also of Cambridg Pr 
PSA Nat | Convent Boston, Massachusetts, 8 Octol aS 


K 


Dbridg 


with the Graph 


1 or oh 
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al images 


serics of dots-—as in telephone book listings); and 
Multiple Justification, for columnar work In all these 
arrangements, the amount of unused space is computed 
and distributed in the line ally In the 
of “‘leader dots’’ the computed and 


inserted automatically 


automat ca 


number of dots its 

For each of these conditions, signal lights and buzzers 
indicate to the operator when the amount of copy typed 
in has reached the minimum or approaches the maxi 
mum that can be contained in the length of line selected 
Overset lines may readily be reduced to settable lines with 
proper word breaks. In addition, even when style and 
size of type is Changed in the middle of the line, allowance 
is automatically made for justification or other selected 
The details of the computing and mechan 
ical systems are covered in other papers 


arrangements 


The Optical System 


[The main components of the optical system are a 
a disc containing 1408 characters, 
a serics of ‘siz lens, and the photo 
material flash 
tube is of a special design, having a flash duration of 3 
to 4 micros Its clectrical energy input is approx! 
mately The average light intensity dur 
flash 1s approximately 3,000,000 lumens 


xenon-filled flash tube, 
lenses, a writing 
Sensitive Figures two and three The 
conds 
watt second 


ing th 


Fig. 1. The Photon composing machine showing the 
keyboard and controls in front. The photographic unit 
is enclosed in the rear of the apparatus 





Fig. 2. Optical system of the Photon machine 
Film of different widths may be accommodated depend. 
ing on typesetting requirements 


ncidental part of th opu al system ts the 
combination This mecha 


criamy{ and photos i] 
&0.0002" in the 


makes po ibl 


haract 


a precision of 

r, despite the fa 
ving at a rate which produces a peripheral speed 
# 190 inches per second 11 miles per hour 
to within one 


4 any t that the dis 


hi pr micro 


Matrix lL) mtains i¢ 


mtaining SS 


lifferent styles of type, 
Each of the 1408 
th ; approximately 0.060" high 


haractet 


styl is arrange 1 in a semi 
nert ircles Th 


by photographic reproduction in a 


characters 
fon th lis 
Figure fiv where the original chara 
those ¢ the dis The re 
of magnitude of 60 


smicrta 
85 cm solution of 


ordet 


the imag m the di is in 


lines per millimeter, the limit being in the rounding of 
wners of the serif Thy 
nak | ¥ 


r than 1x 


rounding effect 1s not at 


table with th until the characters ar 


letet 


mitaing d ina 


haracters ar 


ph tO 
min i ; I d i len 
rotatat f permit magnification 


from times disc size, which corr 


' 


pond to print on of such as is used in 


Sim pl 


») point 
tionary ftootnon } 46 point 
small r sizes whil in 
used tor the thr 


irs of 


af ; ’ if} 
larger 
a single le 
in the collimated beam of 

Nn a moving mount so that it 
4 range ¢ imches cort sponding to th 
# lin 
bent at 90” by 


ver 


maximum length ilizable on the machin Th 


light path is a front 


tioned at 4$° to the axi # th 


surface mirror posi 
writing lens and lox atc | 
This 


film stationary 


between the writing lens and the surtacc 
nt mak pity 
h of the 
of writ one line of composed material The 
| controlled by a 


( om pu Ce f 


image 
to hol ! the 
characters sel 


| 
arrangem wssibl 


while imaging ca ted in turn on 


the link 
mirror is 


lance 


travel! of this writing lens an 


mechanical men accor with 


signals governit aracter width, the lens size, and 


the justification This lens ts also an 
achromat 

[The photosensitive material used ts a high-contrast 
orthochromatic emulsion such as Kodak Contrast Proc- 
ess Ortho, Gevaert Dipos-Rapid and similar materials 
Ie carries 35mm ‘“‘positive’’ perforations along both 
sides for case in transport and accuracy of location 

The film magazines hold $0-foot rolls in widths which 
may vary in size from 3°/, in. to 7*/, in. wide. The 
spacing between the lines is controlled by a film-feed 
mechanism in units of 1-point, (0.01383"), or may be 
adjusted t» give '/, point or 2 point units 

Any one of the 16 type styles of the disc may be 
brought into the photographing station by —— 
the appropriate step of an 8-position cam and by selecting 
the appropriate half of the disc The actual exposing 
operation 1s performed by flashing the xenon lamp as the 
correct character passes in front of 1¢ The selection ts 
controlled by a commutator system 


require ments 


Exposure and Processing 


Normal processing of the film ts in D-11 developer tor 
five minutes at 68 F The this 
processing produces images with densities in the order 
of 2.8 density units The control required 
is that which is considered typical for the graphic arts 
industry. The time is generally held to 
while the temperature is held to +31 

While the material composed on the machine 1s nor 
mally in positive form, it 1s possible by additional pro 


standard exposure and 


accuracy of 


: 15 seconds 


essing to produce direct reversal images. The preferred 


however, is to take the film in its positiv 
kind required for 
In photoengraving 


technique, 
form and then make negatives of th 
the regular graphic arts processes 
for letterpress printing, a direct contact negatiy 
while for the conventional! offset negative is 
made with the emulsion on the side This 
may be achieved cither by photographic copying or by 
making the image on stripping film The Photon film 
in its original form has exactly the correct characteristics 
for the ‘dry offset’’ process, while the | film as 
{ in the gravure must be made from th 


1s mad . 
proc 35 a 


Opposite 


wOSITIVE 


pre cCCSss 


Fig. 3. Interior of the optical unit showing the com- 


ponents it approximately the same positions as they 


occupy in the schematic diagram in Fig. 2 
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Fig. 4 
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Matrix disc reduced slightly in size 
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PATENTS 


1 2” and a second 
this way, the 


two blank 


x posure 1s 
1408 
pions) are 


characters In 

th and th 
‘ parat st ps 

» the gencral advantages 

lity fe 
machin 


rsat atures im 
For xamp!l 


with inset text letter 


orpor 

yyvroud arg 

fitted ini 
} hapters of 

rraphs in books and fine printed work 

y from the k 


may b 


ttcrs 


5 nn as afc uM 1 to start new new 


may be mad 
yboard without hand work The 
omposed either baselin 
r tor 


haracter 


of alien | 


OoOmmon 


oi"? 


pe® 


Sixteen styles of type (6 point size) are arranged in semicircles in 8 con 


1956 


The dotted line encompasses the characters of one of the sixteen type styles 





Fig. 5. Sketch showing the method used to photo- 
graph type characters on the glass matrix discs. The 
disc, bearing a photographic emulsion, is located in the 
darkroom atthe right. Light master character drawings 
(for eight different type faces) are on the illuminated 


panel at the left 


} Phe techniqu of photography 
may also be used to create vertical and 
lirectly from the keyboard from a 
ri # OV Th recision of the ma 
uch that no] unt, gap, oF is detectable in 


It 1s also possible CoO superimpose on 


with Mma in 
loubl x mosure 
| lines 


norizontai t il 


rlapping da h 
hhane ul g 
these ruled lines 
haractet 


placing a letter inside at 


of another, such as ts require | 
and it 


just touc hing 


ntirely on top 


when ctanglk is also 


possible to hav haracters abutting —on 


These versatility features make it possible to produce 


far more clegant printed matter for aesthetic reasons as 


well as for more precise s¢ ientific text than has heretofore 
been economically feasible. It is anticipated that this 
flexibility will not only permit lower cost production 
than has been possible heretofore but will also encourage 
imaginative users of printed material to find new 


techniques of presentation and communication 
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A SIMPLIFIED METHOD FOR REMOVING ONE 
EMULSION OF A DOUBLE-COATED X-RAY FILM 


R. Golden* 


1). RING a study of th properts ot a double-coated 


x-ray film. ic became n ssary to remove one emulsion 


ror tO expo f 
| I 


thod 


tc sottet 


mical treat 
then off che 
moval of silver halide 
yy normal fixing while one side of the film is pro 
the solutions \ waterproof 
treatment. Sherwood 


Iwo me ivailable involv ] h 


latin and 


and (2) r 


the zg scraping 


ment 
mulsion from the bas 
ilts 
tects 
barrier 15 
has suggested various ways of taping films to protec t one 
mulsion while removing the other He listed a number 
f tax ; found to give wat rtuight points and emphasized 
unprotected emulsion is 
lr “ 
contact between the edge of the film and 
surtace These small gaps pr 
orners where overlap occurs between separate strips 
{ges to a Waterproo! backing 


I 
{ from the action of 


requil ! luring the 


that leakage of solutions to the 


mostly at small openings wher t fails to make 


the supporting 


arc sent at the film 


of tape holding the film « 


Det Laboratory, San Francix 


Naval Radiologial 
Received 13 Ja 
rwood, P.S. A. hour t $1, Nowember 1955 


At this laboratory, it has been found that if a liquid 
adhesive (3 M type EC 1022) is painted over the tax 
and allowed to flow a fraction of an inch onto the film 
along its perimeter as well as the support, it will set in 
ten minutes and provide a continuous watertight seal 
from film surface to support 

The film, when sealed co its lucit 
be immersed in a tray of fixing bath and one cmulsion 
cleared After washing and then drying overnight in a 
light-tight box, the film may then be removed from the 
lucite by cutting with a razor blade along the inside 
When the adhesive on the edge of the 
t the 


backing, may then 


edge of the tape 
film has been trimmed off, about one-half inch 
film is lost 

This method hastens the process of 
emulsion without affecting the other 
minimizes pressure marks of all kinds since once the 
film is supported by a stiff backing, such as lucite or 
glass, only the edges are touched It requires no special 
chemical formulations, and the seal formed will remain 
watertight under running water for several hours 


removing 
emulsion 
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APPLICATIONS OF MULTIPLE-IMAGE PHOTOGRAPHY IN 


THE TIME-MOTION ANALYSIS OF HUMAN 


MOVEMENT 


WITH A NOTE ON “COLOR CODING” 


Frank Pierce Jones and D. N. O'Connell” 


Meee IMAGE photography has a long hi 


dating back to 1874 when the French astronomer, Jul 
Janssen, set out for Japan with a device h 
for observing th 


story 


invent ! 


transit of Venus The ship on which 


he sailed was almost destroyed by a typhoon whi! 


South China Sea, but Janssen survived and 
reached Japan in time to mak: 
mber 8 The 


owes much to the Providence that preserv 


crossing th 
his observation of th 
transit on De science of photography 
1 Jules Jans 
which he carried was a ‘ photographi 
with which he proposed to make a complet 
record of the Ther onsisted of a cit 


livided 


sen, for the device 
revolver, 
volver 
ito 45 


giment every scventy secon 


transit 
lar sensitized plat 
rotated at the rat 
thus produ ing a scrics of 
calculations of the rat 
be ma le 

Aware of the potentialitics of such a t 
187¢ The characteristic of the rt 
is that it affords an automat 
photogray hs of th 


j 


of one $ 


impressions which allowed 


of transit and time of contact t 
hniqu 

sen wrote in 
means of taking a ser! 
most variable and rapid phenomena 
may be desired, and thu 
of th 


physiology and m« 


in a sequen a rapid a ypens 


up for investigation som most interesting prob 


lems in th hanics of walking 


ing, and 


various other animal movements 

Th suggestion Wa oon act ! by th 
Etienne Marcy, a pioneer in th 

Moto Marcy modified Jansser 


photographi 


ut on 
phy siologist 


animal lo 


tu to produ a gun, which 
| well-defined pictures at 
i The devi 
flight of bird 
rimented further 


1 pro lur 


a scTi 

twelv per was first us 

graph rhe 
Marcy ex] 


by 1882 had dev 


with chi 
} using hx 
which succ iv if of a 
mad 
wheel The dis volved 


1 Th 


mirror 


moving 


1 lve lar 


through a tor larer known as a 


in front of th am 


was itllumit 
! b for 


which ft subject 
direct of 
recessed light-tray 


Between 1884 and 
d in this 


main 
ight and mov 


1885 a simular procedur 


country by the artist, Thomas E: 


I loy 


* Tufts | rsity 
Medford 55, Massact 
Bo ton Ma r 


a tr 
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segments It was 


make a photographic analysis of the performance of 


athlet at the University of results 
m remarkable eve 


simy ler and 


Pennsylvania Hh 
His method 

ater importance for the sc: 
d for 
who mploy 


though ruc h 
meine 
that of his 


la mul ciple 


n today 
of gr analy 
was negicct 
Eadw ard Muybridg 


hnique requiring many 


sis of movement contem 
porary, 
plat t cameras 

Marcy in the meantime had modified his procedure to 
from the 
images produc by high exposure 
ment He dressed his 
uit of black velvet to which strips of whit 
attached I he 


moved did 


that resulted 
i 


avoid th onfusions of pattern 
superimposition ot 
ubject in a 
cloth of 
outlines of the 


register on the 


rates or slow mov 
reflecting metal were 
subject's body as he not 
movement was therefore recorded as a 


tick patterns 


plat 
representing the relative posi 
From these a geometrical 
nt could be Marcy called 
geometrical chronophotogray hy 

The limitations of reflected sunlight led investigators 
to th use of | light from sour ! to the 
ibject In 1885 Queénu an 1 Demeny analyzed the move 
ments of hospital patients by means of small 
lights attached cto their limbs and trunk and wired to an 
lectric battery which rested on a overhead 
plattorm Ac | Wilhelm (otto 
Fischer made a classic study of human locomotion using 
flick ring 4s issler tubx 
neon tub Elk ven such 
ubject, who Wa 
lifferent angles as he walked past an illuminated system 
f ( linatcs Ih r 

as published tn seven 
1903 and ts 


iman movement 


head and limbs 
analysis of th mad 


the method 


movenn 


emitt s attache 


clectri 


mov abl 


ipzig Braune and 
forerunner of the 
hed to their 


simultaneously photographed from four 


aA laboratory 


tubes were atta 


sulting analysi ull imcom 


ctions between the years 


cll a standard reference in studies of 


} 
1895 
} 


| 


accuracy and thoroughness at oncerne 1, 


! Marcy s 


are and ingenuity, 


tudies could carcely he excell 
taken with great 
m of Braune 
that 


within an accuracy of | 


ph tograph were 
and th 
painstakingly 
ould be cal 
Mar y 
In the recent 
Univ 


oordinate syst and Fischer was so 
clerations 
mm The 
till in um 

studies of human locomotion made at the 
# California, a modified Marey wheel 
lata of all che 


exact velocities and a 
ulat | 


wheel and its later modifications ar 


rsity was 


found to give the most accurate methods 


mployed 





Study of Head-Neck Reflexes 


mag ph tograpt \ 


s during 
lown, ofr 
ccm : 
wd cacti 
than in a 
! ribed 
thi 
tage 


: 
at will 


formation 
the mov 
i to phot ) 
i tur ; hav 
Thu pro fur 
ng two similar 
asing the chan 
ing ind th 


Fig. 1. Model with reflecting tapes attached to parts 
of the body of interest in motion analysis The subject's 
shirt and the background of black velvet minimize light 
reflex thon 


to obtain a record of the movement [his is important 
since many of the effects under study are so susceptible to 
modification by learning that the first try with a given 
subject often cannot be re produce ! 

Scotchlite Reflecting Tape is a glass-beaded plastic 
sheeting. It is commonly used to mark automobile 
bumpers and highway signs for night lriving. Its 
reflective brilliance is up to 235 times that of a white 
painted surface Strips and sheets may be obtained in 
several colors with or without adhesive backing Ic i 


,s 
onomical and can be cut into markers of any i 
i 


ize and shape Ic can be mounted on cardboard an 
taped to the skin or mounted on sticks, which can then 
be strapped to the subject Tape No. 244 (Signal Silver 
produced images with the greatest contrast, but No. 3270 
Silver oved to be almost a an vuch casier 


of its adhesiv 


Fig. 2. Pattern made by black clothed figure walking 
from left to right. The light was pulsed at 1200 
flashes per minute 


To mark the subject's head, a small Greek cross con 
tructed of Scotchlite tape and backed with black card 
board 1s fastened to his face with adhesive strips. Ina 

ement pattern the cross will set indica not 
the location of the head but its angle of rotation 
1] 


Two | 


light-weight sticks, seven ncime in length 


1 at one nd 


to a plasti b; 1 wit! 
adhesive tape at the seventh cervi { at th 
sternal notch Each is divided into tw ual 

with a black line around tl nter ’ livision 
makes it possible by using a pair of calip o determin 
the base of the marker in case it becomes obscured in th 
ourse of movement A small ps Scotchlite tape 
attached to the subject's hee! The four stick markers 
for the arm and leg are fastened with black elastic straps 
and can be put on or removed as they are wanted They 
are 24 centimeters in length and like the trunk markers 


are divided in half with a black line so that the pattern 


can be reconstructed if it is partially obscured during a 
movement 
To heighten contrast and reduce stray light, the experi- 


mental room has been painted a flat black; the subject ts 
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Fig. 3 Pattern made by figure jumping from left to 
right. Due to the complexity of the pattern, color cod 
ing is advantageous in such studies 


The Lighting Equipment 


im whicl mits a highly 


behind and 


tional 
lightly above the camera 
lave lamp by a General Radio Strobota 

strobo op! ta hom 


Its rang 


I wi 
e<riods at any rat ip to 3000 fpm 

by using the new Kodak Tri-X films and setting th 
aperture at {/3.5, black and white pictures ar u 


fully taken with the low beam and patterns obtained that 


were very sharp and clear 
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Use of Color Film 
With che 


films it is possibl 
olor SO 


Ektachrome and Anscochrome 


to obtain most of thes 


new tast 
| atterns in 


ar color photographs have been successful 


only when using the Hi-beam, and chis restricts some 


what the movements that can be recorded 


Quit apart 


from aestheti onsiderations, color photography offers 


some practical advantages over black and whin In 


particular it provides a convenient solution for two prob 


lems which fr quently arise in the analysis of motion 
One 1s to k 


arm and 


j the record of different parts such as the 
g distinct from cach other in the 
ment lik 


ourse of a 
omp! jumping \ 
ach of the markers in Scot 


W hen the 


way the our T¢ { ed hy 


convenicnt way 
h lite 
Cape pattern ! ana 
COMICAILY ! 
ach part of the body can letermined at a glan 

Th oth 


problem is to determine which clements of 


rt f imultanecous when, as in walking, 
body moving at different rat 
way 


mi thod 


1 the problem in variou 
Satisfactory Ih 

' mporal oding is to 

filter ery amera lens and th 
u i ither silver the Scotchli 
markers \ 
ynchronou mot ( ’ on th amera at 
lf Ie i into thr 
und the other two covet 
Brigham G 


transp. f i icc! driven by a 


scements, one cleat 
{ with colored filters (made by 
Randolph Ve Thy 


impl lev to produ in the geometrical 


latin Co provide A 
pattern A 
from whi 


olor se h simultaneity of the portions 
of th i ne ad be determined Ihe use of 
thr ol additional advantage of allowing 
one to termine the sequence of a seri of clements some 
of which loubled back on the icly as in the 
movement « ending down and pi up an object 
from th floor 
For studying rtain movement the advantages of 
temporal cod an be with black and whit 


film f bands o | tape if 


obtain 
omplementary 


- 
treerny 


i/ TT) iil Mili 


444, 


AAS RON 
iy 


TT 


"Midd 


Fig. 4 Walking pattern coded in black and white to 
indicate simultaneity of flashes 
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A MECHANICAL 


DEHYDRATOR FOR FILM DRYING 


Warren R. Posthumus* 


SUMMARY 


I HE GENERAL PRINCIPLES Of mechanical dehydration 


of air, through the use of refrigeration, are well knowr 
Many available for domestic and light indus 
trial use [he Pako Corporation recognized 

years ago that, with rtain refinements, this 

{ to the drying of | 


x ray 


units are 


irying would be admirably suit 
graphic film, including black-and-whit 
color materials 

The Pako unit wa 


tailored to produce th 


advantages over cxisting apparatus ising heat 


ulate ! alt 


] Faster drying at normal temperatur irying 


at lower temperatures without increasing drying 
time 

Less 1¢ voted to 
production in the same drying area 
Improved of the film after 


More comfortable working conditions in 


plant area irving, ot 


iry 


ondition 
ing photo finishing | lant area 
Lower operating cost 

Uniform 
Filtered, dust-free ait 


Irying conditions the year arour 


irying the film must absor 
apacity of the air to absor 


mainly the 


The body of air used for 
from the film The 
lepends on different factors 


moistur } 


this moistur 
moisture 
The latter factor is 
should be sufficient to note that air circulation must be 
provided The other temperature and 
content, are inter-connected in the term ‘Rela 


content, temperature, and rate of movement 


gencrally well understood and it 


two factors, 
moisture 
tive Humidity 

In the 
refrigeration system Air 


cooled, the moisture condense 


mechanical lehydrator, coils are cool 


passing overt th 
; our on the coils an 


drain The air leaving the coils is therefor 


Capacity to absorb more moi 


down the 
drier air, and has greatct 
ture 

In th Pako 
ments in che 
unique feature ts an air-to-air heat exchanger 
the incoming moztstur« by the out 
going air sO a higher proportion of moisture will con 


dense / Ac the same time 
Ater mol 


’hydrator, there are additional refin 
esign, which provide efficiency The 


in which 


I 
i 


laden air is cool 


out on the refrigerated coils 


the out-going air is heated so it will have gr 
turc-absorbing 

Figure one illustrates the dehydrating cyck Ir 
ing air at about 90 F is drawn through the blower 


and passes through the filter 2 the air-to-air 


apa ity 


*Pako Corporation, M 
PSA National Convent 
K 1 2 December, 1955 
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and the refrigerated coils (4) where mois 

x tracted Air temperature at this pointe is 
approximately 40 | Air continues through the second 
phase of the air-to-air heat exchanger (3) absorbing heat 


temperature of 


hanget 


trom the incoming air, emerging at a 

about 60 I Ar this point, a damper )) is provided, to 

end the air either 

through the 
The condenser r 

through 


dir tly to the out-going duct of 


refrigeration condenset 


sembles an automobile radiator, 


which the refrigerant gas is pumped under 


high pressure and temperature If the air is passed 
it will be warmed to abour 110 


hsort 


through th ondenser, 
t Various 
damper 
portions of the air 
This is the only adjust 


drying 


| increasing it ability to a moisture 


temperatures may be obtained by adjusting th 


control to allow greater or smaller 
through the con lenset 


control the 


to pass 


sary to conditions and 


it need be changed only to compensate for 


hanges tn temperature and humidity 


FILTERED, OF 

? MUMIDIFIED AIR 
RETURNED TO 
OR YING AREA 


eeee eee eee 


i 


worst uet { 
MOVEO FROw ae 





REP RIGE MATH 
COMPRESSOR 
LECTED & Pan 
4 


INCOMING 
MOIS TURE 
LADEN wR 


AIR CIRCULATION 
== > 
MOIS TURE CLEAN OEHU«ME— 
AOEN WE AR 
Ain 
Pig. 1. Schematic drawing of the Pako Dehydrator 
showing the air-to-air heat exchanger in which cool, dry 
air takes on heat from the incoming warm, moist air. 








[he air-to-air heat exchanger consists of a multiple 


sandwich of aluminum sheets, formed and joined in 
uch a manner that the incoming air passes vertically 
between alternate pairs of sheets, 

passes horizontally through the 
This provides a large heat-exchang 
ing arca ifia and results in cooling of che 
incoming air so a higher proportion of moisture will 
the r | coils At the same 


air is heated so it will have greater 


through the space 


and the 


muutvoing air 
intervening pa 
Mpa t unit 
ondense out on trigerate 
time, the out-going 
moisturc-absorbing 

Ihe retrig 


oTrporating A 


apacity 
ration system ony lesign, 
standard 


thermostats 


ntional 


comprt " )-ton rating 
vaporator TL and ssurc-limiting 
of the suction 
is reon . wo onde 
ater 
ted by che 


the water 


x Pansior oncroll 


Refrig 


Th pe ratur 
rant mscrs aft 
ooled in 


lam 


cool. i 


EXPOSURE WITH 


condenser “‘loafs,’" but when the air by-passes the air 
cooled condenser, the water-cooled condenser carrics 
the load. Operation of the water-cooled condenser 1s 
automatically controlled by the compressor head pres- 
sure 

The general purpose model of the Pako Dehydrator is 
36 inches long, 26 inches wide and 75 inches high. It 
has a drying capacity of 600 to 700 rolls of amateur roll 
film per hour, with drying time of 20 minutes 

The blower and refrigeration compressor are both 
lriven by a single 2 hp motor, and total operating load 
is 1.9 kilowatts 

As an example of performance, 
out-going air at 105 F and 19% relative humix 
incoming air at 75 F and 60% relative humidity 

Other models have also been builc, including a self 
ontained dehydrating Drycab for photo-finishing and 
professional-commercial photographers, and a tunnel! 
type continuous dryer for X-ray film 


this unit has mange ! 
ity with 


PORTABLE ELECTRONIC FLASH 
UNITS 


John Debes and Ronald Karley* 


SUMMARY 


xpose films by the light of che small portable type 


) watt« 


| y anyone Who takes electronic flash pictures, the flash 


number holds the answer to the proper exposure of 
Ac present, the usual way to 
power of an clectronic flash unit is to giv 
conds of clectrical energy that is fed 
But, in photography, the 
How much light ts ther 


Kul iT 


whatever film he 1s using 
if ate th 
the number of watts 
th flash has 


And, 


ication in 


into tubs 
question is usually, 
wattseconds are units of power, a sp 

loes not tell how much /ight a unit throws 


other cannot be 


because 
watt 
on a subject In words, wattseconds 
onverted dit 
Recently, it heen recognized that by 
the amount of light that actually reached the 


or more 


tly into guide numbers 


has properly 
measuring 
subject, making these measurements in “‘beam 
andlepower-seconds, a figure can 


directly flash 


orrectiy “effective 
he obtain d 
guide numbers that work 


However, it is important to keep in mind that 


that can be converted into 


watt 


Rochester 4, New York Adapted from 
1955. Received 12 September 1955 


* Eastman Kodak ¢ 
Kodak Photo Notes Number 2. 


mpany 


16 


nds 


seconds is not entirely me aningless as an indication of 


how much light a unit puts out 


Exposure Guide Numbers 


beam-cand] 
effective can 
been a 


can be calculated directly from 

more accurately, che 

output, if this figure 
Pi is de sé ribed later 


The “C 
power seconds” or, 
llepower second” has 
curately furnished. T 

The best guide number for your use is one which you 
establish photographically as follows: At 10 feet from 
typical subject matter, expose color film at {/2.8, 3.5, 4, 
4.7, 5.6, 6.5, and 8. After processing, project the slides 
correctly, choose the best f-number, and multiply it by 
10. This gives the best guide number for your flash 
unit, camera and subject matter 

Shutter time does not affect the guide number for 
electronic flash. The test is made with reversal color 
film because its exposure is critical. From the value so 
obtained, guide numbers can be found for black-and 
white films. However, because of the wide latitude of 
black-and-white film, the reverse is not truc 
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Pig. 1 


Fig. 1 Typical curve showing recharging time for portable 


electronic flash unit using battery power source 


Guide numbers for other films can be found from 


G.N. him A 
G.N. film B \ Daylight I xp index film B 


Daylight | xp index film A 


Duration of Flash 


) 


The average total duration of flash is about 1/2% 
second, but the photographically useful part of the flash 
strongest */, 1000 second. This is much 
longer than the flash from the larger studio outfits At 
portable unit exposure times (1/250 to 1/2000), there ts 
no film-speed change or reciprocity effect great enough to 
be detectable even in carefully made pictures, for either 
black-and-white or color films 


avcrages ] 


Timing of Flash 

follows instanta 
Therefore, the 

is not used (unless the 


delay The X 


when 


For pra tical purposes, the flash 

neously the closing of shutter contacts 
usual synchronization (delayed 
built-in ‘'] or “"M 
setting is generally used so that contact is made 
the shutter blades are fully open. You can check syn 
hronization casily When the camera is empty, work 
the shutter while looking through the camera from th« 


back If che fully 


wchronization | 


unit has a 


shutter blades appear as flash 


orrect 


open 


Filters Required for Color Film 


Many photogray hers fin 1 chat the usc of daylight ty 
4 


olor film without a light-balancing filter yields trans 


parencics of quit good color balanc In some Cases, 
however, 

light balancing 
lamy A | 


when this filter is used 


more accurate color balance may result when a 


with new 
/ 


filter is used, especially 
ns opening about one third larger ist 
As lam 


ana 


puire 


Ss age the y may hang 


somewhat in light quality, no filter may then be 


J 


r th 


ts produ light of practi ly identi 
same filters can be 


Charging Time 


on it usua takes a 


As can be from Figure 
to recharge the unit to fullest capacity with bat 
but after 10 seconds a typical unit will produc 


sccn 
minut 
tcerics 
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Table I 


NUMBERS FOR FILMS WITH PORTABLI 
FLASH UNITS 


GUIDI ELECTRONK 


Day 
light 
I xpo- 
vf Una 
4000 $600 


sure Effective Candlepower Seconds Output 


Index } sO © 1000 1400 2000 2800 


»” 45 ‘5 65 ms) 100 110 LW 
2) LiQ ia 200 120 ~® 

#” 45 ‘5 0 s) ‘5 

6 ~ § 45 ~ oO 

45 ‘5 65 ~~) ca 110 


about 70 percent of its maximum light output. Ao 
power unit is usually quicker in recharging 


Other Causes of Light Loss 


As batterics los power due to use and age, the neces 
sary charging time increases. When the battery is used 
to the extent that its voltage drops below the required 
value, Another factor which 
can weaken the batteries and thus result in loss of light 
ouput is the tendency of clectrolytic condensers to * de 
" after a month or so of nonus It takes an extra 
reform’’ and bring the condensers back up 
This can be quite a drain on the batter- 


light output decreases 


form 
long time to 
to full charge 
ics Re-torming 
the insulating layer which separates the metal foil and 
the clectrolyt If a unit can be used on regular house 
urrent, it's a good idea to recharge from the power line 


consists in electrically building up 


after a layover of a month or so 


Damage to Shutter Contacts 


Although most of the electronic flash the 
market today are safe there are a few units which 
send either the full charge or a large proportion of the 
urrent through the shutter ausing arcing 
This results in such damage as 


units on 


to use, 


contacts thus 


across th ontacts 


pitting and even welding the parts together 


Effective Candle-power-Second Output 


You can 
the effectiv 
You simply insert that figure and the 
formula for 


ompute your own guide numbers if you know 
candle-power-second (ECPS ) output of a unit 
laylight x posure 
letermining guide 


index of the film into th 


number 


063 KX ECPS x Z, 


Guide No \ 


where Z is the index of the film This formula ts derived 
from the American Standard formula for calculating bx 
posur Guide Numbers for Photogray hic Lamps Unit 
may cither publi h the ECPS output ot 
When properly meas- 


the 


manutacturers 
the if unit or su | ly iton reque st 
ured, the ECPS figures should 
light along the axis of the lamp, but also that spread over 
the useful Measurements at the various 
beam angles can be figure for 
ECPS by following the weighting method outlined in*the 
American Standard for guide-number determination 


consider not only 
field as well 


combined into a singl 





SIZE D BATTERIES AS A POWER SOURCE 
FOR ELECTRONIC FLASH 


George W. Ward* 


aeseancn has strongly indicated a definit 


sales potential far inexpensive portable electronic flash 
equipment \ low cost, readily available battery power 
shown to be a prime requirement in all 
market surveys made by this organization. The siz 
1D) photo-flash battery satisfactorily answers this basi 
with this type of power supply 


sale 5 SUCCCSS 


ipply was 


requirement, and units 
onsi leral le 


battery portable unit is 


ar urrently enjoying 

A properly designed “‘D 
able equipment for the average amateur photog 

provided that he understands its performance limi 
tations Tests made by the Heiland Division indicat 
that such a unit is capable of delivering several hundred 
flashes cost of less than 1 cent per 
flash 


crvi 
rapher 


per year at an averag 


Factors Affecting Battery Performance 


characteristics of a properly designed 40 
conditioned by several 


Pertormanc 
watt second ''D’’ battery unit are 
factor Since the 1) photoflash battery has good 
ility, operational use has a decided effect 
battery amount of energy 
intervals hetween 
life of the 
isa 


overy al 
upon overall service The 
lrawn from the batteries during the 
lirect effect 
urrent drain of 600 ma at 450 v 
Varying degrees to all 
maximum bat 
unit off between 


ulso has a 

An idle 
lesign limitation 
muleciplier cir 


flashes Ipon service 
attcrin 
ommon in 
Theretore, 


by curning ch 


voitage uits 


tery service is obtained 


flash 


2 : I } 
~ **. eens af Gate OF OFF Seem 
Fig. |. Effect of continuous flashing on battery life 
compared with intermittent use, showing the recovery 
ability of the “D”" photoflash batteries 


Honeywell $200 East Evar 


d at the PSA National Con 


Cxtober 1955. Received 15 


Figure one illustrates continuous and intermittent 
performance of four “‘D"’ photoflash batteries, charging 
one 400 microfarad, high purity, 450 vole formed capaci 
tor. Both sets of batteries used were of the same manu 
facture 

Capacitor condition (formed or deformed) is an impor 
tant factor that affects the operating characteristics of 
any portable electronic flash unit. The magnitude of 
the problem created by deformed capacitors is relative 
to the type of power supply used An average of tests 


VOL TAGE ) 


ASHES 


YCLING TIME 
vs 
NO OF FLASHES 


} 
» “0 $0 “ ne e0 
HO OF FLASHES 47 RATE OF OnE /tmm 


Comparative performance averaged for four 


Pig. 2 
“D” flashlight bat- 


“D”" photoflash batteries and four 
teries. 


indicates that a high purity 400 microfarad, 450 vole 
capacitor will deform sufficiently in 60 days of non us¢ 
to reduce the service life of the ‘'D"’ battery by 15-20% 
Maximum battery service can be maintained by any of 
the following methods 


l Form the capacitor with a suitable ac operated 
device before using the battery power supply 
Form the capacitor with an old set of batterics 
before installing a new set 
Keep the capacitor formed by operating the unit 
at least twice a month 


Photoflash vs. Flashlight Batteries 


The flashlight battery can be used as a substitute for 
the photoflash battery, if necessary. This battery is 
more readily available and less costly than the photo 
flash battery. As can be seen by Figure two, it does not 
equal the operating performance of the photoflash bat 
tery However, since the shelf life of the flashlight 
battery exceeds that of the photoflash battery, it may be 
a suitable choice for occasional operation providing the 
photographer is willing to tolerate certain operational 
Figure two illustrates comparative _ 

our 


characteristics 
formance of four “D"’ photoflash batteries and 
“D" flashlight batteries. 
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Comparative Power Systems 


Since the introduction of portable electronic flash to 
the -—_——— market, four power systems have been 
usec These systems can be classified as follows 


Storage battery 
Dry battery 
Dry battery 
Dry battery 


wet) voltage multiplier circuit 
voltage doubler or tripler circuit 
voltage multiplier circuit 


4 B. C. circuit 


advantages as well as its disad 


it is important for the photographer 


Each system has its 
vantages; therefore 


to analyze his requirements before selecting his equip- 
ment. As compared to other powering systems, ‘D" 
cell operation has the shortcomings of longer recycling 
time, with greater initial cost and weight resulting 
from the need for a vibrator and transformer. However, 
these disadvantages are offset by the low cost and ready 
availability of battery replacements. Because most 
hobbyists and “‘occasional"’ photographers would rather 
spend a small amount of moncy at frequent intervals 
than invest in a more expensive high voltage battery 
supply, the future of ‘"D” battery power packs seems 
well assured. 


THE EXAMINATION OF SOME MICROSCOPE SLIDES 
BY USE OF SCHLIEREN AND SHADOWGRAPH 
TECHNIQUES 


D. 8S. Schwartz*, F. Thornton, L. M. Somers, and W. C. Lenzt 


SUMMARY 


The authors pr 
' xamining mi 
taker 


graphs ar 


sent the results of a prelit 

roscope slide speci by 
d without diffuse light as in a mict 
1 for « purps K 
cting th {th 


with ar 


pr nte MM pParisor 


t tudy by proj schlierer ag 


| Jenene is designed to permit observation of 


structure which ts impossible to observe with the naked 


cye A schlieren 
should give 
liffraction effects are not too larg 
a knowledge of th 
normal or diseased tissue would be of great value to th 
physician. Schlieren shadowgraph 
techniques might also prove valuable in reconstructing 
ot its d 
By mounting thin, successively cut, tissues and taking 
schlieren or shadowgraph phot — of them 
might 1 the de and structure of 
original subject It is for these reasons that preliminary 


projected through a micro 
gradients and structure, if 
Ic is probabl that 
ction of 


imag 
SCOP lensity 
density gradients in a thin s 


biologist ofr or 


three dime nsional models tissuc as to nsitics 


construct nsitics th 
experimentation was initiated 
The to the 


graphs and shadowgraph records is shown in Figure 


apparatus used obtain schlieren photo 
PI | 


on For general schlieren and shadowgraph techniques, 
reference | B mirrors were 
a simple parallel light system was « 
using two achromatic lenses of $lmm diameter and 180 
mm focal length [They were mounted in metal 
clamps for support These lens mounts were attached 
to an optical bench constructed of 145 inch angle iron 
42 inches long. A source of light, a Western 
Union Zirconium Lamp, Type C-100, was mounted tn 


sce aus no parabolic 


available, onstructed 


hos« 


point 


Durham A 


ratory, lt 


* Glencoe ( 


ronautica 


Wporat { 


Lal Buff al 
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ary study made to 
chlieren and shadowgraph techniques 
mec 


sules 


pee 


the feasibility and usefulnes 


Photographs 


determine 


pe, as well as schlieren and shadowgraph photo 
indicate that it might be profitable to « 
thr 


mtinu 


imen slide ugh a microscope 


manner as the lenses 
with four adjustable 
knife edge Thus, horizontal or vertical knife edges 
could be obtained as desired [he other three cdges 
were adjusted to stop stray light from entering the Speed 
Graphic Camera *hotographs were obtained with a 
of {/4.5 on Kodak Contrast Process Ortho 


the same 
aperature, 


A variable rectangular 
jaws, was used as the 


lens setting 


Schlieren and shadowgraph apparatus used in this 
simply and inexpensively. Hose 
A zirconium arc provided the 


Fig. 1. 
study was constructed ver 
clamps served as lens holders. 
light source. 





Fig 


4A 


4 


5 


Microscope slide of a pap smear examined in the same manner as Fig. 2. 


and 


4D are 


positive prints 


mm 


removing th 
yd 
image 


n 


i Shadow graph 

knif 
nl 

free from prom 

and pink 


hifted 


yor 
slight 
tionable for 


hls 


liffusineg 


pres 


with the phot ) 


net ! 


yw graph 


ga 


! 


With chis pr cedure, 
1. thus climinating 


lirectly upon printing paper no 


photographic negative was obtain 


a wie in the process of reproduction wher by details 
oul b< lost 


A magnification of about unity was obtained on all 
hlieren and shadowgraph negatives These m 
were printed on photographic paper to the approximat 
of the direct enlarger prints. It was fele that the 
ren and shadowgraph photographs would not kx 
following Even with 
arent drawbacks imposed upon th 


“PI 
sha owgraph records, they seem to show superior 


gatives 


$1Z 
hii 
favored procedures 


by these 


thes hlieren 
and 
letail in certain 

The photographs are identifi 
ner An A after the figure number will denot 
graph taken without a diffusing screen on th 


B will signify th of a diffu 


Cascs 
following man 
a photo 


iin th 


enlarger, 


us ing screen, C will depict 





— Te an 


Note that 3B is printed as a negative and 


This method for viewing microscope slides appears promising in certain respects 
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the shadowgraph technique, and D will be given to 
photographs obtained by the schlieren method using a 
vertical knife edge. Figure two will identify a micro 
scope slide of a smear, Figure three a slide of a pap 
smear, and Figure four will identify a slide of stained 
+ leen. Care should be taken in « omparing photographs 
2A, 3B, and 4A in their sets as they are printed as nega 
tives while the others arc printed as positives 

Being neither physicians nor biologists, the authors 
lo not att results with respect to 
utility detail 
predicted because the 


npt to interpret che 


Figure 2A obviously shows more than 


any in its set This might be 
ot che 


Chis fine structure might be expected 


microscope slide tissuc is very dense and contains 
mus h structure 
to produce diffraction in Figure 2D, which would caus: 
hotograph. Attention is called to 
2B which has much less detail than cither of 
or 2D. It should also be remembered that 
the magnifications and number of steps in the photo 
graphic process are more favorable to the enlarger prints 
Better results in Figure 2D would have been obtained 
if the slide material had been thinner 

Ic is evident that the shadowgraphs and schlieren 
photographs, Figures $C and 3D, of the pap smear show 


letails which do not appear on Figures 3A and 3B 


a blurring of the 
Figure 
Figures 2 


Chis 1s an optically thin slide which is most favorabk 
to the schlieren technique. Figure & 
the most detail in its set 

The sketchy discussion above was deliberate since th« 
interested reader will study cach set of photographs and 
To the authors it seemed that 
this method of examining tissues on microscope slides 


seems to show 


form his own opinions 


appears promising. 

rom these results one cannot decide if the shadow 
graph or schlicren photographs show more Ic is to bx 
xpected that better schlicren photographs could bx 
obtained with schlieren higher quality 
Photographic negatives, obtained by schlieren methods, 
an be numerically evaluated, while 
those obtained by shadowgraph technique are difficult 


systems of 
as to densities, 


to evaluate 


Microscope slide of a smear viewed by four 
A. With the microscope 
slide projected by means of a photographic enlarger 


Pig. 2. 
photographic techniques; 


with undiffused illumination, B. With diffused illumi- 
nation, C. Shadowgraph method, D. Schlieren 
method. 
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Fig. 4. Microscopic section of a spleen, viewed in 
the same four manners. In this case 4A is printed as a 
negative. The pictures are shown as indications of the 
results to be expected. Much better quality results 
would be expected from more elaborate optical equip- 
ment of the same general type 
Color can be obtained by using a 
source of white light and a prism placed in front of it to 

trum in the focal plane of the second lens 
A slic parallel to the bands of the spectrum 
is used instead of the knif If th eflected 
by a gradient of refractive index in the disturbance, the 
and th 


mc thod 


1 schlieren pictures 


produce ol | 
or mirtofr 


ed gt light is 


corresponding spectrum moves across the slit 


image of the disturbance changes color, This 


ially observations, as the 


is espe valuable for visual 


cye 1s more sensitive to changes of hue than to chang 
of illumination 

Many other 
of these are mentioned as follows; the effects of optical 
densities and thicknesses of the samples on the micro 
scope slides, and diffraction effects duc tw structure 
Various kinds of tissue should also be observed with the 


schlieren system as this method would probably be more 


variables should be investigated Two 


effective in some cases than in others 
The results of this preliminary study indicat 
project th hliercn 


it might 


prove very rewarding to image 


through a microscop Itc is hoped that this method 
will prove of some value in the biological and medical 


fields 
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DR. MEES RETIRES FROM KODAK COMPANY 


| Hk internation 


kn wre 
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Charge of Research 
for the Eastman Ko 
lak Company Lr 
Mees continues as ; 
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# Director 
taken if 
permanent residen 
ac hi home in 
Honolulu, Hawaii 
[he son of a Wes 
minister, Dr 
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but Sir William 
Ramsay persuaded him to enter industry where, Ramsay 
aid, f workers were necded. Dr. Mees joined 
the small j hotographic firm of Wratten and Wainwright, 
Led. at Croydon, England in 1906 as a partner and joint 
managing director, where he r i for 6 years 

In 1912, at Mr. Eastman's invitation, Dr. Mees join 
the Eastman Kodak Company and went to Rochester, 


New York to organize and 


idered remaining at college as a teacher 


search 


main 
i 
lirect a research laboratory 
Dr. Mees ptoneered as a director of an industrial research 
laboratory The Kodak Res ar h Lab watory 
of the first in industry in the United States to conduct a 
program of fundamental research, which up to that time 
n restricted almost exclusively t 
During the forty-four years in which Dr 
with operations at Kodak Park, he realized 
two of his life ambitions 1) the development of a 
ec of photography, and (2) the 

to industry The latter program has resulted in 
the introduction of new photographic materials for the 
amateur and the professional, the industrial worker and 
the scientist Dr. Mees was named a director of the 
Kodak (¢ ompany in 1923 and was clected Vice-President 
in Charge of Research and Development in 1934 

In the half century, Dr. Mees 
also as a writer, lecturer, and world traveler 
lished books and some 160 scientific articles and 
pamphlets. The greatest of his book ‘‘The 
Theory of the Photographic Process’’ published in 1942 
and revised in 1954. His book ° ‘the bath of Science, 
in 1946, is an ac ience for historians 
world history for With J. A. Leer 
makers, an assistant director of the Laboratory, he is 
»author of the book ‘“The Organization of Industrial 
Scientific Research,"’ a complete revision of his book 
published in 1920 which was the first of its kind 

Dr. Mees’ work has been 1 1 by awards and 
honors presented to him from socicties and organizations 
in many countries of the world. He is a Fellow of the 
Royal Society of London, a member of the American 
Philosophical Society, and a member of the Nationa 
Academy of Sciences as well as the rex ipient of awards 
from many photographic societies. Dr. Mees was 
lected Honorary Fellow of the Photographic Society of 
Member of the Society 
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SERVICES AVALLABLE 


r by th customer or by this grout 
vices available includ photographic studies of detona 


trical discharge, exploded-wir xperiments, shock 


omena, and photo-clastic manifestations of dynam 
Thes 


00 per second and under conditions of cither 


structures can be made at framing rates as 
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light or schlieren illumination Th particular 


interest covered include ballistics, vibration analysis, 


study fluid flow, acousti s. and high velocity mechanical 
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